Global supply chains and worldwide spread subsidiaries are a topic for both huge enterprises as well as for small and medium sized enterprises. The challenge lies in the right allocation of functions and competencies within the global production network and in their coordination and integration in order to gain the desired outcome and to reach the objectives tied to the networks. In this context the purpose of the paper is to answer the question, what factors do influence the distribution and allocation of functions and competencies in a global production network, and which principles should be applied, dependent on particular context factors, for the optimal configuration of global production networks.
INTRODUCTION AND OVERVIEW
The value adding process in an industrial enterprise by nature consists of a lot of processes. When enterprises grow those processes are spread around the globe. With reference to Supply Chain Management there already exist various activities and interfaces within the enterprise, for instance between purchasing, sales and production planning. Furthermore there are important interfaces between the process subsumed under Supply Chain Management and other enterprise processes such as Customer Relationship Management and Product Lifecycle Management. The relevance of interface problems has been growing since enterprises more and more act globally within dynamic inter-organizational and intra-organizational networks. While enterprises hardly succeed in managing process spanning different locations those problems become even more complex and more difficult if there is an additional intercultural distance. The paper is organized as follows. First the problem and the research question are discussed in detail. Second the existing literature on Supply Chain Management was reviewed in order to analyze and evaluate concepts that would make a contribution to the distribution of competencies in production networks respectively supply chains and in order to identify critical factors that are relevant for the design in global supply chains. Third a conceptual model was developed that serves the analysis, the evaluation and the design of global spread production networks or supply chains. This concept was then mirrored with experts in a big global acting electronics company with the empirical section.
RESEARCH QUESTION
The mixture of customer requirements, locations strategies, product characteristics and process characteristics lead to different requirements for production and the underlying supply chain. Based on an existing network of production sites and based on the abovementioned boundary conditions it should be possible to configure an optimal production network seen from both the customer's point of view and the cost point of view. The objective of the project presented here (the project was conducted as a preliminary study) was to identify the processes and functions relevant for the success of a global production network. Furthermore the factors influencing those processes were to be detected.
A pure consideration of flows of material, information and finance wasn't considered to be sufficient to cover the current problem situation. The concrete contents of the definitions are quite similar. In most cases new synonyms or concepts fail to make a considerable contribution to this field of knowledge. [1, 3] Although, there is no common understanding, some characteristics can be pointed out as agreed on, see figure 1. The connection from an information technology point of view is considered to be a crucial precondition for the realization of Supply Chain Management. This serves the establishment of an integrated information flow. [3] The original purpose of Supply Chain Management was the efficient distribution of finished products from the vendor to the customer. Information transparency should replace storage. [4] If we follow the most common conception of Supply Chain Management then it is the integrated design of flow of material, information flow and finance flow starting at the raw material supplier to the customer spanning enterprise boundaries. [2, 5, 6] 
LITERATURE REVIEW

Supply Chain Management
Supply Chain Models
In order to model Supply Chains several concepts were developed. Most common are those by [3, 5] -Bowersox, -Cooper, Lampert, Pagh, -Lee -Metz -as well as the SCOR model. According to Bowersox a supply chain is an enterprise spanning collaboration in order to efficiently and effectively plan, implement and control the activities of sourcing, producing and shipping. Thereby products, services and relevant information are considered from the consuming point back to the source. [2, 5] The concept consists of the four dimensions execution, technology, planning and relations. Positive is the equality of the relations dimension compared to the three other dimensions. The concept provides only a rough level of detailing. This allows only very general recommendations for the design of a supply chain. [3] According to the concept of Cooper, Lamber and Pagh Supply Chain Management is the integration of certain key business processes. [2] Logistics is in that view only a part of Supply Chain Management. The concept is network oriented and tries to answer the following three questions: The SCOR model should support the information flow as well as communication within an enterprise and between enterprises. The model provides an approach for benchmarking. Thereby a lot of performance indicators are provided by the concept. The basic processes are plan, source, make, deliver and return are detailed in a top-down process. [3, 5] In the SCOR model the relations between the single processes are not very transparent. A customer focussed process chain is hardly able to model the processes between the various actors. [7] The following methods for the design and optimisation of supply chains based on a logistics view paired with information technology are state of the art:
-advanced planning systems (APS) -collaborative planning forecasting and replenishment (CPFR)
-quick response (QR)
Functions and their distribution
Most well known are the company or site profiles developed by Ferdows. [8] Within an intra-organisational network several roles are defined. Ferdows identified six different roles. According to the enterprise strategy a certain location structure can be developed. This in turn is the basis for the distribution of competencies within the production network. Examples are lead factories which contain all relevant functions, development factories and cheap production factories.
Other approaches for the configuration of locations and factories within a global production network can be found at [9, 10] . Both highlight the interfaces between design and production as well as between Product Lifecycle Management and Supply Chain Management as crucial for the success of a production network.
Influencing factors
The following influencing factors can be identified when looking at the available literature:
-at the level of logistics, flow of material, information technology (mainly quantitatively) o physical distance [9] o product, order processing [11, 12] 
Evaluation
For the evaluation of the performance of a supply chain the following variables are widely used [15] : profit (before and after tax), transfer prices in international companies, cost reduction and lead time reduction. There are some attempts to use also flexibility or robustness. Both is done under the focus of currency evaluation and exchange rate variability. If one looks at the level of integration of the different models most of them are focussed only on sourcing. 10 out of 18 cases integrate only two levels, further six models are available for "multiple production tiers for multiple markets".
[15] Only a few of the models consider the impacts of long transportation distances. Within science it is quite common to break the complex problems into small pieces that are easier to manage. Many models are oriented on a certain industry. Only a few integrate global influencing factors like the abilities of workers or distances for transportation. Future research should be focussed on multi-tier supply chains with internal and external production sites. The criteria for performance measurement are to be extended beyond the current standards. A broader approach regarding the industrial variety seems to be necessary for a better model design. [15] Obviously there is no model or instrument available that is able to depict the research object focussed on.
CONCEPTUAL MODEL
So far influences from personal and inter-personal relations, culture spanning understanding problems and different assumptions and priorities of goals are not considered when analyzing, modeling and evaluating supply chains and networks.
That's why an extension of the logistical supply network level is proposed which covers an additional relationship level. Functions and consequently the actors within a supply chain or value network are not only related by information technology but also by personal relations and mutual understanding / adjustment of behavior. [13, 16, 17, 18] The concept of this extension is displayed in figure 2. Whereas the depiction of level 1 (the logistical level) is possible with common instruments like process chains [9, 19] there hardly exist approaches for the depiction of interpersonal relationships. Firstly the allocation of functions for execution to products and processes seems to be necessary. Based on this relations between individuals could for instance be depicted with the help of modern methods like Me2Ko, a modeling approach for no structured and semi-structured communication and co-ordination processes. [20] This approach is displayed in figure 3 . The approach aims to mirror the physical structure to the informal, social structure and to detect possible obstacles and interfaces within the network. This approach can be used at a first stage to design production networks. At this level the functions and competencies are distributed among the several production sites in the network, dependent on several factors (product, technology maturity, regional and cultural influences, infrastructure, etc.). At this level it is also necessary to establish not only the physical relationships but also the network of social relations, communication etc. At a second level the particular functions and competencies are coordinated and integrated into a value creating network. That means not only the performance of the physical supply chain has to be measured but also the quality of social relationships, the effectiveness and efficiency of communication and information sharing, the satisfaction of the relevant actors and possible interfaces, misunderstandings etc. have to be evaluated. If problems are detected then countermeasures have to be taken, in order to reduce social "friction losses". The countermeasures must be put on the attitudes, the behaviour or the qualification of involved people. Probably an expert from a different field (psychologist, sociologist) is needed to moderate the process or to mediate between the partners. 
EMPICIAL INSIGHTS
Methodology
The objective of the empirical investigation was to mirror the findings in the literature as well as the concept with the help of expert. Experts working for a long time in the operations sector of an electronics enterprise were chosen as discussion partners. The experts all had been working for several years in the field of designing and optimizing (global) supply chains. Guided, semi-structured interviews were organized with those people. The questions referred to the functions and their distribution in global supply chains, to internal and external interfaces as well as to global distributed production processes. Based on a literature review on Supply Chain Management, process modeling, influencing and design factors as well as on objectives a second expert interview was conducted in order to validate the relevance of the former identified problem areas.
Results
The results of the interviews and discussion can be divided into two levels. The first level can be described by hard facts like product characteristics, order processing, process stability, complexity etc. The second level refers to soft facts like behavioral issues and culture. Critical factors for Supply Chain Management at level one are order processing characteristics like initiation mode, product range and product mix, product structure, and demand planning at the product and components level. Furthermore the kind of manufacturing was outlined to play a critical role. Especially the interface between Product Lifecycle Management and Supply Chain Management seems to be critical for the remote control of foreign locations. If both processes are separated spatially a lot of coordination problems will occur. Also relevant for Supply Chain Management not so critical is the coordination between purchasing, Customer Relationship Management, Quality Management and the functions of Supply Chain Management.
Quite important is the relocation of production processes within an intra-organizational network. The process stability of flows of material and information flow turns out to be the most critical factor. Interruptions within the network lead to costly and time consuming iterations. Those are even amplified by a spatial separation. The same is true for the outsourcing of processes. If the process that is to be outsourced is not stable this will cause unexpected and uncalculated costs for both the customer and also the supplier which should provide the service in the future. In addition some process standards are not followed by employees, caused by poor definition of standards or by poor implementation and change management. Process standardization on a whole has to be adjusted to the situation. That means if processes are standardized at a very detailed level this could lead sometimes (and at some places) to the de-motivation of employees. At the second level the interviews revealed an important problem, the implementation of new processes in a global supply chain. If process are to be changed in new locations, either with external suppliers or in intraorganizational production sites a lot of conflict potential occurs by nature. These conflicts can be characterized for instance with language or cultural misunderstandings. So called expatriates, i.e. management staff or experts from headquarter, are not accepted or actually rejected. This sometimes is caused by the behavior of the expatriates themselves. If the location and its processes and performance are delineated negatively without questioning the history and possible causes then the relations between "old" and "new" people is likely to be stressed. The same situation will occur when the processes of the mother company are to be copied to the foreign location in an unquestioned manner.
Infrastructures as well as available human resources limit the performance of enterprises or production sites abroad. Employees could be trained but if trained employees don't get adequate assignments the investment of the company will hardly get a return. The costs of qualification, a high fluctuation rate or a monetary attitude are further critical factors.
CONCLUSION
New requirements, especially in the field of cost, quality, flexibility, individualization, customization and adherence to delivery dates, lead to new challenges for nowadays enterprises. Global supply chains and worldwide spread subsidiaries are a topic for both huge enterprises and combines as well as for small and medium sized enterprises. Though, the existing concepts for planning and managing globally distributed production sites in a global network haven't developed with the same speed. This was found in the field of Supply Chain Management as well as in the field of supply chain models.
Most of the applied principles applied so far can be characterized as pragmatic, superficial and incomplete. This has led to a considerable amount of international projects that didn't meet expectations or that failed at all. That's why a systematic approach for planning and operating global production networks is required. The challenge lies in the right allocation of functions and competencies within the global production network and in their coordination and integration in order to gain the desired outcome and to reach the objectives tied to the networks. The purpose of the paper was to answer the questions -What factors do influence the distribution and allocation of functions and competencies in a global production network?
-Which factors are critical when planning and operating global production networks?
-Which principles should be applied, dependent on particular context factors, for the optimal configuration of global production networks? It could be shown that the existing approches for the analysis, evaluation, modeling and design of supply chains are not sufficient to deoict all relevant factors and variables. Beside the "hard facts" like flow of material and finance there is a level that is often neglected -the level of information exchange, communication and interpersonal relationships. It became obvious by a discussion based on theory and also by an empirical study that especially those "soft factors" are crucial for the success of an production network. If there are interruption or problems the network will not function as it was originally intented by those who designed the network. Therefore a new approach was propsed: the extension of common supply chain model by an additional level where communication, interpersonal relations etc. are depicted. So far there are only a few approaches for analyzing and modeling interpersonal relations. One of them, the method Me2Ko, was found to be suitable to solve the problem, at least in the field of unstructured or semi-structurd communication.
In the future the concept has to be proven by more concrete empricial investigations. And the approach has to be supplemented with methods and guidelines for analysis and design.
